Systemic and gastrointestinal infection can be established in infant mice after intragastric challenge with Candida albicans. Differences in virulence of the six strains tested were noted. As early as 3 h after infection, some but not all livers, spleens, and kidneys contained C. albicans, but the peak number of colonyforming units in these organs was seen at 6 h. The early colonization of the organs could not be attributed to aspiration of the inoculum since about 90% of lungs and livers tested yielded no colony-forming units at 10 to 15 min postinfection. In animals with systemic infections, lungs, livers, kidneys, and spleens showed similar numbers of colony-forming units within the organs during the first 6 h postinfection, and then the number declined progressively up to 72 h. The gastrointestinal tract was colonized throughout a 20-day period of study. Counts made at intervals beyond day 1 yielded between 105 and 106 colony-forming units in the stomach, ileum, and cecum. Preparatory techniques for scanning electron microscopy preserved the yeast, intestinal mucus layer, and epithelial surface and made it possible to visualize the association between the pathogen and host tissues within the digestive tract.
Generalized systemic infections produced by Candida albicans have increased in importance in recent years as causes of morbidity and mortality in patients undergoing chemotherapy for cancer (7, 17) , immunosuppressive therapy (5), or prolonged antibiotic therapy (18) . Passage through the gastrointestinal mucosa of such individuals is believed to be a likely portal of entry into the body since C. albicans has been shown capable of crossing human bowel walls (13) . Studies of this type of behavior of C. albicans in experimental animals have been hampered, however, by lack of a suitable model.
Efforts to produce persistent infection with C. albicans in the digestive tracts of animals have been based on the use of adult conventional and germfree mice and of adult specific pathogenfree mice (14, 16) . Since these approaches have not been fruitful, investigators have turned to procedures designed to compromise the animals. Turner et al. (19) found that mice became predisposed to infection with C. albicans per os after the animals had been treated with a combination of X-irradiation and tobramycin or gentamicin. The mice had well-colonized intestinal tracts for a period of 12 to 15 days. In other experiments, mice were made more susceptible to C. albicans infection after the administration of a combination of antibiotics and cortisone (4), antibiotics and cytostatic drugs (15) , or a broad spectrum of immunosuppressive drugs. Umenai (21) was able to establish systemic infections in mice after oral administration of C. albicans only when the mice had been pretreated with a combination of antibiotics, X-irradiation, and dexamethasone.
Infant mice have been used successfully in several investigations of host-pathogen interactions and have certain advantages over other animals (1, 2, 9, 12, 20 (Fig. 1) . In most segments, a rapid drop occurred between 6 and 24 h, whereas counts in the stomach, ileum, and cecum plateaued or declined only slightly from day 1 through day 20. These segments were most heavily populated; the reasons for this are not yet understood.
Scanning electron photomicrographs of the colonized digestive tract. Scanning electron microscopy was employed to study the association between C. albicans and the gastrointestinal mucosa. Figure 2 is a scanning electron micrograph of an intestinal segment from an uninfected mouse. Plump villi can be seen, covered by a sheetlike mucus layer(s) which is largely intact. At 6 h after intragastric inoculation, there were many yeasts on the surface of the villi (Fig. 3) . Discontinuities in the mucus sheet (Fig. 3, arrows) and strands of mucus draped between villi are visible. Yeast are also seen attached to strands of mucus. fected via the oral (gastrointestinal) route without some form of additional prior manipulation designed to compromise the host. The 5 h of fasting to which the infant mice were subjected just before challenge is a form of stress, but it was employed so as to permit the digestive tracts to become empty of food contents. The return of the animals to their mothers immediately after infection should have minimized changes elicited by lack of nourishment. The microorganisms administered to the mice quickly became systemic i distribution and also successfully colonized t digestive tract. The technique used for inoculation allows precise control over the challe' ge dose and maintains the natural barriers t colonization. These include gastric secretions, peristalsis, the mucus layer, and the indigenous flora (6, 8. 11) . Moreover, infant mice have the advantage in following the kinetics of the infection because they do not have an indigenous yeast microflora that might confuse the detection of C. albicans.
The use of infant mice for oral challenge with Vibrio cholerae (9) has made it possible to evaluate several vaccines administered to female mice just before mating. The passive immunity the mothers confer on their offspring provides high levels of protection when the best vaccines are administered (10) . It is likely that similar studies now in progress will permit the assessment of vaccines derived from C. albicans.
The infant mouse model of candidiasis also lends itself to a study of how compromising agents contribute to the severity of the infection.
Extending the persistence of C. albicans to a time when the mice are reaching maturity shoui 1 make it possible to study various aspects of active immunity in this disease. Of equal significance is the value of this model in screening and evaluating antifungal (anticandidal) therapeutic agents.
'-ctr( a microscopy should make it possible to stud) the sequence of events involved in colonization of the gastrointestinal tract by C. albicans, the nature of the association of the microorganisms with the mucosal surface, and the mechanism of penetration of the gut wall that accompanies the initiation of systemic spread. The techniques employed in this study preserve the mucus layer and the association of the yeast with the mucus layer and with the epithelial surface.
